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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma reactor 
which is easily applicable to an operation at low bias 
level and high etching rate by installing a plasma 
shield in a reactor chamber and lessening a DC bias to 
be applied to a desired electrode. 

SOLUTION: RF energy by a RF generator 18 is supplied 
between an anode 14, having a reaction gas inflow port 
of a v acuum reactor chamb er 10 and a cathode 12 and a 
wafer 22 mounted on the cathode 12 is etched. A plasma 
s creen30 nf a plasma shi eld of a dielectric material 
which lea"ds the. reaction gas to flow out and shuts the 
plasma, and a chamber liner 44 of a dielectric material 
earthed to the circumferential wall of the container 10 
are installed in the container 10. Consequently, plasma 
is shielded and the effective surface area of the 
electrode 14 is decreased, and a DC bias to the 
electrode 12 is lowered. As a result, etching is carried 
out without damaging the wafer 22, and RF energy with 
high frequency is supplied via the generator 18 which is 
released from a restriction, and thus the resultant 
plasma reaction apparatus can easily be applied to an 
operation at a low bias level and a high etching rate. 
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[IB] »v^DC/WTXlcJ:94URIIt»ll»L 

t^sitiiiit, d caw r xit^^mm^mt % 
h. Ztz. 5 4 -Mi. r7X7l^t:j:0ii:i)J|fll^ 




1 

ci***u a« ft Italia (do A^rxMP* 
ffittzzry x-?Rm%x : h -> x . 

Bf-t w<rtfc:EBSiifc, »«>;S*ifc* 1 <D&®b . 
flfclS 2 C7)m® t . 

rn-feXtfX £l£RJo$s?* -v y^^&tef & . i: 
L 1 -?C0^A#- h i: . 

R*-* A* Witt htztot)^ Hlo 

KRJS»** 5X^*«£ L*t»*&fc*> 

y — x t . 

[f***2] |$r7X7y-^K^, H*»fi«T* 
0. B.^>, g#£miILTro^x#x£d££ Ltf>7*7 

ic leator ^XTRjes. 

[1***3 J i£03P#r 7 Xv XfligtfOJSS J: 

9k/h3fcffl*=fir-f-4it#JH2 iciet»<or 
• 

Cf***4) ^ran^^O. 5mmJ;0^h$^i^ 
«-T &!*** 3 tE«<075X7RM. 
[f***5] HEr^XT^-zUF**, RJBH?--* V< 

7Xvoi£&#fIi*^<0£ia£ifcifct-* . I^«^f4KO 

LTTa**#x£ft$L^r*7X7(iiI$*^J:d£ 

jg&o&ux y •/ h s-^r-r £fff** i tcfeas^r^xv 

£ J: 0 t>/jN 5 fcieaor^XTR 

CI*** 7] 1$ X 'J v h tfftO . SmmAOt^S* 

*B£*r-f &ia** 6 iciea^r^xv^ie^. 
[1***8 ] i5R£8f-r y^corta<o-«o±**c 

<0*»B«t«*S*Tyi*2Ota<0DCA>f rx£ 

«^3-£*i*#jb i tcf&acor^xvRjsa. 

0, fio. RJE8?-* w*ortH<0»R3iifc— »<OJb 
f***8£i£«<0:T7X7RJ5Ss. 



(2) »J»f 8 - 2 7 9 3 9 9 

2 

en** io] iia < d c ) a-i rx . 

7* 7X7^jfe§|f*t yA(*ilcr7X7i/-^KS:ISSt 
^777t^T, K r 9 X -7 5/ - ;U H «i , S # £ ff 
iI^£*SSt<7)x>J h^f It, ro-txtfxcoilft* 
■TffifcL, KRJ5S** vAoHKSfifc — »^*>r7 
X-7^>5itf «rl»±"*"4 , 7X7 H £f£g-r& 

lift VA'rt*^l!fflil^07otX^^!-^>7CJ: 

!$TMffih 3 J77X7a^fSl<7)DCA'>f7^J:j« 

[f***l 1] vA^rtBSO^ft < t t> — »±. 

20 ^r»*ffi««r3E(c«i^$*T , I£TB8«& t K7 9 X v 
t^^^DC^W TXfc3SK«*3'£*X'T-'y7 , £lSlc: 
*T-*-£i***l Ofcfctt^fc. 

[|f**l 2] Kf ^^A^-ft^SXIWicKO^L 
^K-r*!*** 1 lfc:IB«<0*a. 

ci***i 3] ^/s^is^^^fst^^ffl^n^r^ 

1ft IS x y 9 n-2/>tf)at:*«8*ife7n-fe^Xf^aA 

mibx>^ d-^a- nsuTiiriasc 1 ouiA^MntK 
■ $*ife»2o«st*-jr, *rC2o«o*s«o — 2ra* 

3 ill. J: 9 T 0 . ISIBxy 

;o-y>^<07o^X^^CS^<77X7$:, ffE 
40 xy ? n- i/>rt»(c . &2<7)18;&h. 

Xv^-;U H t 77X7icjSf!K^ifSfty 
fc ^-*^)±t:#«Er &B7 7 XT KOft ^>»9>& 

r^XT^fiigrA-f-^-^^jg-r^chSr^ih-f^ 

50 J:5t«»/h$<, lo, a#tf>rt»€:;yx#ai?-£L 



3 

ussa. . . 

e#*ao-t;srx£ii»*L*>*n#E i 3 icEtt 

in** i 63 Mie^-/u k<o» i wis si 

i^««fciuefi^iM^M#i:tf>iH«>ttas:i:*i»# 

XI 1 5 ICEBOX 7X7lTO^S. 

[if *ji i 7] wet^-**-^* sfifcflrES' 
-/u k<oss i cosp^^mriam i o«ffi$-^s^sif 

[if * ii i 8 3 trifie r ^ - s ix^ffrie^ 

-yp F^JfS l «oa*##. 1ftfe&«£ft#££f$^ & x y 

[if** i 93 firiexy ? n-i/^ig confess i o« 

m^<i^^is*ii i 8 icieta^r^xv^^^^aia. 
[if * 312 o 3 fner^--f-ir-j^»**/i^iasfi^ 

[ff*Ji2 1 3 frierD'fe^^xaAafcWE^^M 
aiaiajn t L*^#riexy? n->'^so^2co^ 

* £*i*n*Ji i 8tcie«cor7Xv«^^5i^a. 
[if *Ji2 2 3 we^-^ k *»# 
ii2 i tciatt^r 7X?5«inti^i, 

[ 0 0 0 1 3 

(7)7 o -fej* V^ix 4 T 7 X-7RJE»tRI t . »*C. 
-TO* 9*RJE*fc45V*Ta« (DC) £ #J W ^ & ft « 

k n -r * . 

[ 0 0 0 2 3 

/<rt £<ir o-fe *#x#£A$*u irf) x* 

77X7S^C0>f *V\±V-9 tT-XKffi^-t 

^cov-^ tr-xiia#tt. ft^^rttr^x 
fl^o«stty^«t. Easii-s^aittE^x^T* 



3) ^|f8 - 2 7 9 3 9 9 

4 

[ 0 0 0 3 ] -jKKti. 75X?»4^77D-f-t 
ti % 3 otf>»fflj&«& 9. !386<K 7 <f 

^□^x-Xt^l*. tE*l^^Si»77X7077 
D-fT'li, 1 »<7>¥fr«tt«<0lH(cr?X^#»jSS 
£OlES5£ti, fr*XliB*C. (RF) 

**j#epju3*L* . :^^^i77D-f^S!^*\ & 
^IbjgKJote'f * vx •/ ^ (merie) 
io »±ssa"ca9, d^nat'ti. K^^r7X7^^>f 

:M;U«rfflv^ Ztil±* 75X7fty^rtCRFW 

#yx*/U*--fc#i*]£lWWr*. 
[ 0 0 0 4 3 r^x-rfc RF«*#a3iDS*i*T««ffi 
fcoHfciaa (DC) -rCf TA#S«JS£-f * £ 
r 9X7Rjc»-c*i £ < nhtitz*>&&v$>& . -cod 

20 CAW7XI1, Rm + v . Tfflttttfc 

rfi|**Ti0i*-r**<. TOQlSffiJttcti. ¥?Stt^x/N#*& 

:* y<DX*;Hf-ti . ^xaox •/ ^y^#£ t & if * 

^^^tsfitis^if^ioti)!.. astt. r?x 

7f«ilI^Sftft4. TMffiii:*4t4DC 
A^TXt*. ^8i$*x&iI9. *ttfc:qJlD3*i*R F* 

>f 7X^)IH»tfflv^#i, r9X7X*/P^r-i:X7f 
I/O . «#tf)RJ5tt>f ^yi7f>/7o 

30 -feXTJi* w^rtlcx*;!^- SrSiWfcfSAL 
T . r5X7*MS*i*i*ll8t4Jt*ic. T(I9^ 

7X7x*;K-iaiL^««fc4ifs *<?>m& 

SieRiDtt^ ^Vl7f (MERIE) f-^r y Ate 

feltlilW'SrDCAM 7^U^/Ki- 3 0 0 V— 7 
0 0 VCft 9. ^f^ff^tiS 0-3 0 0 Sn-/Mm 
T o r r ) "Cft 9 . Ii5 0 0 - 1 0 0 0 7 7 h "C'* 

h . 

40 [.0 0 0 5 3 

[»Bfl#»jfcL J: 3 fc-r&HBl D C rx < =Sr 

#x.yf-y^Sii4^xyNt:^H^a»S:*i.T*x^ 
7;'Jy/Ht^U^^^^fS^il. BBS 
U7n* x±co|BJBtcti, x . y + y?Ztit:te90>J< 

50 ra-feX*?5Xvf-u-<h«:af<-r6tcli*»-Cii=Srv^ 
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[ 0 0 0 6 3 D C A>f TX £MfllJr§ d t ii . 

RJEte -f * >x *y ^ yf** y^fcEPSn $ tih R FIE ^3 

(ciott^/^-^^niits *> r * 

MR-*-**:*), ft^lil^^rat^oMT^)* 
tc&fflri* £ - izteh . Witf, tDC^WTXH 
J: 5 KRftSiifc** y>**** l^-y'rot^ 

icttffi-r & w fc *<r* & «v^*fcii^x7t!/>f 

[0 0 0 7 ] iSSV^D C/W TXtc J: 0 * t *|BJH£»» 

Loottttwwux-y^n htni^ti) - fc a*«r«r 20 

**fc*>ic«i.> B^^*»fc:, «v*D C aW TX£S« Lr 
Bftt4:k 3&<^IK ! SfX •/ f- v^RJo&£ tt5 £ ** 

=Sr«ja«:^-i. & fc or* * . 
[0008] 

(IiIg£J8i*T&*:* p >?> i fM23 IS^wWT^ 
«3*ifc»«»a <3 Sr3ixfc«l OtKffit ; RJE5&?-* 30 

rtrffissii* v-? tr-x^*i»-r*fe«>^). » i o 

«**»fcffiJI*i3V*TE«Srt.**2*>«Sfc ; RJ53S 
ocoSSA^-Ki: ;» 2 **i:4>IHfc:««S ft. 

r RjoSf-^^^^rttr ^ *c 

g3tc£iji*t- h Z i: SrfiJih-f £ . RJBSf- * y^rt 

# 1 <0*«O«r8SBB«ii«^L. ifc* d^^^M^O 40 

** . 

[0009] jffiKlis 77X7i/-/UHliB«fi8 

n -e x xr^ ^ aa * l y> 7* ^ x-7tt8aas*«r vi. » 

(w. Cft.fe<0B8mi, r ^X-?*)^-;***^* $ J: 9 
fc/hS*«fc*L. <Hiiifto . 5 = y *-Mu*8tr* 

1). *»BBcoW^W«rft*fif|r(i, 75X7-/-/^'!* 

'J y^o»JR«: 9 , 50 



[ 0 0 1 0 3 *»BHOXiJO*B=5r«a*c«->r . 75X 
vRJESliJEC RK»f-ir yA^)^^on< fc t>- 
ffltfO±*fcKlfS*ifef"^y^5-f -^S:*Lr . mico 

*a^)*r»ffiaiS:3eu:«2^s^4or. #2<on8^o 
DCyWT^^Ita^tS. ffiL<li. f-A-y^'? 

$ft.fc-ffl*>±*fc:H« LT • D CM'-f r^srsa* L< 

[00113 **afl««aL^jat«^, 77^7^ 
jeSiiJaT^^r- 77$:llt6tK fctrj: 9 & f£ £ ft 

-/U K £ HS^f & X-f v 7t * o ;<075X7y- 
;WKii. It^SIt &&&OX 'J •*/ h £*TLT 7nt 

SfUf 77t ; >AA.ra-fe*;5f;*S:#*a-f * 
'/7i: ; t^yArt«TlHMfc«*$^feiM 

£«£3tfT£ft.£ti»'rsx-r -y^i: ; +w*fr$> 

fc. 77X7i/-/l,H«5fKH:i , 3, *«±0B 
*ffiO*r»S*am**^3-*T * T{I>J«ffii:7*^X-7i: 

tcijv^r, -^^ y^<^ -f l-if^-* y/<0)filR0)'J?%: < k 

[ 0 0 1 2 3 **9!rt<r 9Xv«SO«*r*&=CrJt* 

(3. r^X^x-y f-y^RJ5»Sr»ffS"*S 

^:*><0«^ D C j<4 TX ^Si L < *-*r . R 

F-fll^ fe*&«5HicMH-f&*R 

n^i«^-ra. -fcfc* 9. ^ x 

A^y^ - y^*fi|)lillW^fl«f »* t** < Loo. A 

Ra?»oaacov^TBiwsiirv^^. 77X7M 

•fk^^ffi*ta?£^o. fi!ii077X77otxi:Ii$^ 
B3 LooWTOl^JS^Di^C J: 0 B J! 4> **C=Sr & r* ^ 
[0013] 



( 

7 

^LT^iU^ (RF) mfl^SaMtt^fcJH^TVi* . 

r 7 x v 05 ft ± . Kft^fflv^fir t ^ w. 

Bill, *26K«»f* 1 0 . * V - H t *5 

ixhT$m& i 2 t . ry- Kfc *>»sii&±H*« i 

6l:$Sfi4i3i:. HSrt *>B8 □ * LT * -r 
C/n^X^X?riA^5M^tUV^. RF& 
1 8 £ J: 0 it* X o \z , T{8«® l2tfj] 

^EPflnSft. R F$££8<0 1 -?<OSS J HiT{ffl1£®£&& 

fcili. 2 OTtt^S*.* J: 5 t««3/iTV^4tty^ 

1 o coM®^ti^$n.T . *%fom<n±.m&&\±i- 

COO 14] rotA^r^^Sl 6*C»*$fiftJ: 
*£A$*t. iH3)^RF1S^ 1 2 „ 14tcEPfin£*X 

i?5-thtL&& 5 fete h . :<0DC/W7^l/^Hi, 
^x;\ 2 21^^77X7 + 0^ * > &fc 
*>lcfflv^*l*. co^3?(4s^x>'N2 2ti. 5H8$r?5 

R Fm^^iiJai:*^±^ L . ^y-HffiWfcW-rftT 

[0015] 

can 

V,, oc (A./A,) 0 , 

[0016] ZZT. V dc =^ y - H 1 2A.ODC 

Ac y- h 1 2co®?a. 

n -«r. 

[00 17] C«oaWiC»L-C*i. T/- Ktf)ffi«ti* 
4gttf tV^'l 0<7)Si6®O^Stft®at't> 
& . & o T , ^V-Kl 2 ^ <7) D C y W T X ti . ib « W 

»<* muttt 5 0 0 vm-Qh h . U^X, **x;\ 

2 2ix 7 f y/tsft^^)7^X7a(f>f*yox* 

[0018] **Bflfc:taei tf . x -y ^>-^Kfo«f--r > 



5) t»Rf 8- 2 7 9 3 9 9 

8 

At:2o<?)«aB** s ttin$fi'C , ry-n 1 4^^^ 
ffi«&tf»«Kfl5 io^^h. ^y-K 1 2 O DC 

A 4 TX . £*lfc<s0S**5» 1 #Bti. X 

7fy/RBStr>' y<1 Oct) — g^ior^XvcoifM 

££Kff-r ^7X7^; 3 otii, afR«BHt:isi 
^-frtu, ?■+ w< 1 ortt^v-Ki 2 «if*%Jt»f 

8t£ t> otT^tclIf^ft ^^«8«M3 2 K<fc 
10 or. ttfflJ^+^AMfcBJISfu ::tli, *£P34 
■CJB^SfiTv** «fc die. ro -te*;y*li#«tf- ^ 3 
6 ^^LtttW<*»«W«il6 . ^V-Hl 
2*811X^+^^1 0J£» 4 

'J-738A«f4UU^. 75X7X;«J-V30 

0 rt<0fSi£3 2rtfc3l**ft»«*-bfcrtLT!»iiS$*i 
*3t*>*>31»£*;*. * . Lt&»L. ^ 'J v h 4 0 <*1Rtt3 

2^^f,r 7 X7 *mto-r h < . - 

20 x'^h4oii, r5X70/ 

-*««<oJ5$ x 0 ^<^otv^^s^t 0 , -ft 

«i L if L tf - 7 X - * L T & £ *X & . ^'J v 

ft&IIIlrwflKi. f-t^^ff^. B 

ff . 1 , O0O77h T'E* 2 5 0 (mTo 
rr)"CAr.CHF 3 ,CF4 <0 7 O -fe * ;tf X £ ffl 

ti*fiL<lifcJ:*20mi 1 s (o. 0 2-f yfXIi 
0. 5mm) HTOie*Lt^4. 
30 [ooi9]02fc:;n$ft&<i:d *c-. 77X77; >J - 

40^gttW^^«^^^tl)oT i> <fc < . X 
«i. MO»»OA7 'J -y^mv^ixT t J: ^. 7 'J *y 

T**l?fCftfl. Xf^*«St*iK- h 3 6 «:^LTf- + > 

tv^. x; , J-y3 0C*#tfft<?)ll!O4 0tf4i 
40 ^yrii, y ^' 1 0 <Dmty%MR£5- z. h z b ^^T 

[ 0 0 2 0 ] DCA>(7^*:»»t«>7/-Hl 4^)B 

r7X-7#i8tt^&Hil"C*&. f- + v 

ij.*»ry-Kii«*«*L<*ikL. Dc/wrx^ 

[ 0 0 2 1] D C A>f r V^/lSM 
50 flffiO*&=5rS^€:^-^H-r&^T. 7/-K14& 



(6) 

9 

tfSJftfiffll 1 OcoSHtc^-f hil V - F 1 2 c^rafSO it 

0A-tyMi8*S*4. Witf, - 5 5 0 va»fc- 

3 0 0 V^OiSd^BMSflfc. 77X7X;'J-y3 

X^^Xtetc^it . DCaMTX^: 1 0-20 $ 
[0022] r7X7;;'j-y30tft^A7O 

/7X7^^'J-y30$:l5SL, f t>A5>ft44 
£RKL*r*»^fc»*li* D CA-f TX<-0«*H±*S U 
^u-e-S-*. fcfu ^#WXli»#»cf^vy<5>ft4 

4 fcttan-f & £ t t: J: 0 . ICBr««*D 7X8: 
a^S-t*-*. f-* y^y 4 + 4 4 £>*i& »»*>ai 
^^^S!ti Z t tc J: 0 . 3S*CD C^-f rx«:lW»T& 

L"O0<, A 
BtftoTU<, ^^^17/^-^^? 

-trx#xe>a!iR. r^x-e^jBiiBofcAtiEpaDsnia 

>f 7X<0«*3&J||4>ti4 • t^^T. rlf V^Pl t 
Sl^^rD-bX^ifitcI^LtfflV^^ 

5 • 

[ 0 0 2 3 ] fiv^DC/M 7X$rS^LT4^-OXA 

ffeB8£JB^& C h C J: 0 , S $r*0 j**** * 4> tl 

f i;^^, a#W«r^ir vAo-f if >f v*c»LT 
tlAcO^L^ - K«*xT±4>S£55*ifl;l*rt5*t'C\ XV> 
DCA^7Xi:i5^DC/W TXcOfUOX 4 -y f - >7& 

v*tt*, BD^X^x •/ f-U-f h £E Z t fc^&tw 
L , ZCOZtli. i7JLJ\<7)%±f£(OX)l"- 7* y h **X < tc 
hZt fcSWc LT v** . 

[ 0 0 2 4] 77 X7X? V - > 3 0 £ ft^h Z t £ 40 
:co:tt:J:D, 7 7 X*7 ft? 0&g^3 $ 

f vyArtorn-tx^x^afiSffl^s^L, r^x 

7 0ltiii^t **£6 5 . 75X?«Mtli, 7*7 
X7X.y*>^offl*««^*t*wfc#^S;Sft. - 

ti. w\ # M_t*ctISSi'U ilffli^x-yh = ^ 

&ft$rtttf i Srfc 3 firn. ^ivMvfy/li. 7*7X7 50 



1lf^8 - 2 7 9 3 9 9 

10 

x -/ T y if ffi * y f > x <7)7t:tf> * Bfr $ iifc&rlz* y y 

a yx'ftfrtih&mfth o . r 7X7X . y Tyf&mz 

[0025] » 1 iC , 77X7^^'J-y30 

L^T&*7>f ^4 4 £3T LTV^|>*:#5, 7-T^ 

v^SJolffti^x *x fx-/f-v^<ofca6o + W*'^-k9 

[ 0 0 2 6 ] *&BB#:7" 7X7X .y ^- y 7 <F>%.&X~?X% 
5. r 9X71 -y f>/RiEflrtOD 

< ; u TM i =5: v ^ m ^ CO <ft w u ^ ;U ^ T M 'M 2 it & ti <n , 

fls«s.o»*<oxviaffi«:a«-r* . t^or. b^4d 
u a y<nmft&tfw\nmi,z'&t>tLZ>tfm'£&. 

«v>CHF3/CF4#XitS: 

^tfO^U 7-<3ii««:**< -r & - tx-h 0 , ^ ^ - ^ 
^ x -y h ^ 'J — x >- ^O^^tfO^jtO + BfT^FBl 

ti, — H ^ x T $: t J to ^ L ^5 ^ i> t*t T' . 7^X 
7^je§S^- * y^N'cOD CAM r ^^tt$:^5E-r & ^ Oft 

^ o^^cfflv^ z t j&fflrsfi-c* . ^^bj^se^^^'J 

dSf (i , ftyA'7^ t^ffl^tDCAM 7X^^H 
Ki:CJ:0, 7 7 X7S^<0^ESc!fe $: h + + V 

j]^7'7X7^fi^^ Lfct£*a i fc<ORIt?tt-f#^x 
7 fy / (RIE) ft>A\ ea^JSjiSR J^tt * >x 
7 fy/(MERiE) ft>A, mcn^fixr y 
<?>ft±tfW)&ZtiZ> R I Ef MT/C «*^M 
9Ml:Xli7>f;oiS')i-//f>f Ktnr^xvt 
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